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[Title of the Invention] DISCHARGE DEVICE FOR FILLING

LIQUID CRYSTAL

[Abstract]

[Object] To provide a discharging device for filling a

liquid crystal which can shorten the time for filling a

liquid crystal and can improve quality by dropping the

liquid crystal in compliance with a target value on one

substrate as the discharging device for filling the liquid

crystal for interposing the liquid crystal between two pairs

of transparent substrates with electrodes constituting a

liquid crystal display elements

[Solving Means] A piston 12 in a syringe 11 is directly

coupled by means of a ball screw 13 and a pulse motor 14 and

the required displacement is controlled by the pulse motor

14, thereby discharging the liquid crystal 16 with high

precision. The replenishment of the liquid crystal 16 into

the syringe 11 is executed by replenishing the liquid

crystal 16 from a replenishing port 22 through a filling

pipe 21 from a hermetic container 19 which is completely

hermetically sealed to avoid intrusion of dust, etc., and,

therefore, the replenishment is completed in a short time.

The productivity is thus improved and the intrusion of the

dust, etc., is prevented.
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[Claims]

[Claim 1] A discharging device for filling a liquid

crystal comprising:

a syringe having a discharging nozzle formed at a lower

end thereof for discharging a liquid crystal filled therein;

a slide block of which one end is coupled to a piston

assembled in the syringe;

a pulse motor for rotating a ball screw coupled to a

screw part provided in the slide block and driving the

piston through the slide block;

a filling tube of which the end is connected to the

syringe for filling the liquid crystal in the syringe;

an introducing port for introducing gas into a hermetic

container; and

an electronic valve provided in a path of the filling

tube.

[Detailed Description of the Invention]

[0001]

[Technical Field of the Invention]

The present invention relates to a discharging device

for filling a liquid crystal into a liquid crystal display

device which is used as a thin display device having light

weight and low power consumption,

[0002]

[Description of the Related Art]
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Recently, a liquid crystal display panel which is a

thin display device having light weight and low power

consumption is widely used as a small-sized display device

such as a watch or a calculator, a large-sized display

device such as a personal computer or a word processor, or a

high-precision large-sized display device such as a

workstation

.

[0003]

As shown in Fig. 3, in this liquid crystal display

panel, two transparent substrates 2 and 2A which have

pattern-shaped transparent electrodes 1 and lA formed at the

surfaces thereof, respectively, are opposite to each other,

and a liquid crystal 3 is interposed into the spacing

between the substrates (hereinafter, referred to as a gap)

.

Also, spacers for determining the gap are interposed into

the gap and peripheral portions are fixed by a sealing

material 4 and polarization plates 5 and 5A are provided at

the both surfaces 30 thereof.

[0004]

In a conventional discharging device for filling a

liquid crystal, in order to interpose the liquid crystal 3

between the transparent substrates 2 and 2A having

electrodes, the transparent substrate 2 having a liquid

crystal injecting port 4A and the transparent substrate 2A

are adhered to each other to prepare a transparent electrode
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substrate 6 having the sandwich-type structure, as shown in

Fig. 4. As shown in Fig. 5, by returning the vacuum state

to atmospheric pressure state in condition that the

transparent electrode substrate 6 is immersed in a liquid

crystal reservoir 8 in a vacuum container 1 , the liquid

crystal 3 is injected from the injecting port 4A into the

gap.

[0005]

[Problems to be Solved by the Invention]

However, in the conventional structure, since the

pressure increase or decrease in condition that the

injecting port 4A is immersed in the liquid crystal

reservoir 8 in the vacuum container 7 in order to use the

capability tube phenomenon, it take much time to inject the

liquid crystal 3. In case of the large-sized panel, the

injecting time becomes 60 minutes or more and thus the

productivity is deteriorated. Also, dust is intruded into

the liquid crystal reservoir 8 and thus the quality of the

liquid crystal display device is deteriorated.

[0006]

Accordingly, the object of the present invention is to

provide a discharging device for filling a liquid crystal

which can enhance the productivity and the quality.

[0007]

[Means for Solving the Problems]
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In order to solve the above-mentioned problems, a

discharging device for filling a liquid crystal according to

the present invention comprises a syringe having a

discharging nozzle formed at a lower end thereof for

discharging a liquid crystal filled therein; a slide block

of which one end is coupled to a piston assembled in the

syringe; a pulse motor for rotating a ball screw coupled to

a screw part provided in the slide block and driving the

piston through the slide block; a filling tube of which the

end is connected to the syringe for filling the liquid

crystal in the syringe; an introducing port for introducing

gas into a hermetic container; and an electronic valve

provided in a path of the filling tube.

[0008]

[Operation]

In this structure, by driving the piston assembled in

the syringe by the pulse motor through the ball screw, the

liquid crystal filled in the syringe can be precisely

discharged in a short time. Also, by filling the liquid

crystal from the hermetic container into the syringe for

discharging the liquid crystal, the productivity is enhanced

and the impurity such as dust is not intruded into the

liquid crystal- Accordingly, the reliability is enhanced.

[0009]

[Description of the Embodiments]
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Hereinafter, a discharging device for filling a liquid

crystal according to an embodiment of the present invention

will be illustrated with reference to the attached drawings*

[0010]

[Embodiments]

Fig. 1 is a front cross-sectional view illustrating the

structure of a discharging device for filling a liquid

crystal according to an embodiment of the present invention.

In Fig. 1, reference numeral 11 is a syringe in which a

liquid crystals 16 is filled, reference numeral 15 is a

discharging nozzle coupled to the lower end of the syringe

11 for discharging the liquid crystal 16, reference numeral

12 is a piston assembled in the syringe 11, reference

numeral 2 0 is a slide block of which one end is coupled to

the piston 12, reference numeral 13 is a ball screw coupled

to a screw part provided in the slide block 20, and

reference numeral 14 is a pulse motor coupled to the ball

screw.

[0011]

Reference numeral 19 is a hermetic container provided

for replenishing the liquid crystal 16 in the syringe 11.

The hermetic container 19 is filled with the liquid crystal

16. Reference numeral 23 is a gas supplying pipe for

introducing an inert gas such as N2 gas into the hermetic

container 19 from the outside, reference numeral 21 is a
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filling pipe for transmitting the liquid crystal 16 filled

in the hermetic container 19, reference numeral 17 is an

electronic valve provided in a path of the filling pipe 21,

and reference numeral 22 is a replenishing port provided in

the syringe 11. The end of the filling pipe 21 is connected

to the replenishing port 22.

[0012]

Fig. 2 is an exploded perspective view illustrating the

structure of a transparent substrate having electrodes used

in the discharging device for filing the liquid crystal

according to the present invention. In Fig. 2, reference

numerals 2 and 2A arie transparent substrates having the

electrodes and reference numeral 4 is a sealing material.

[0013]

Hereinafter, an operation of the discharging device for

filing the liquid crystal according to the present invention

will be described.

[0014]

First, the transparent substrate 2 having the sealing

material 4 formed thereon is disposed below the discharging

nozzle 15 of the device shown in Fig. 1. At this time, as

shown in Fig. 2, an injecting port is not formed in the

sealing material 4. A controlling unit (not shown) rotates

the pulse motor 14 by a required amount in order to

discharge the liquid crystal 16 in the frame surrounded by
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the sealing material 4. The ball screw 13 coupled to the

pulse motor 14 rotates accompanying with the rotation of the

pulse motor 14 and the slide block 20 having the screw part

coupled to the ball screw 13 drops accompanying with the

rotation of the ball screw 13 (if the pulse motor 14

reversely rotates, the slide block 20 rises)

.

[0015]

By dropping the slide block 20, the piston 12 coupled

to one end of the slide block 20 drops and the liquid

crystal 16 filled in the syringe 11 is discharged from the

discharging nozzle 15 to fill the liquid crystal in a

predetermined location of the transparent substrate 2 having

the electrodes

•

[0016]

At this time, since the amount of the liquid crystal 16

is related to the movement of the piston 12, the filling

amount of the liquid crystal 16 can be easily controlled by

controlling the rotation of the pulse motor 14 and the

liquid crystal 16 can be filled in a short time.

[0017]

Further, in case of replenishing the liquid crystal 16

in the syringe 11, by switching the electronic valve 17 to

supply the inert gas such as N2 gas 18 from the gas

supplying pipe 23 to the hermetic container 19 to press the

hermetic container 19, the liquid crystal 16 filled in the
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hermetic container 19 is discharged through the filling pipe

21 and thus the liquid crystal 16 is replenished into the

syringe 11 through the replenishing port 22 coupled with the

end of the filling pipe 21.

[0018]

By replenishing the liquid crystal 16 in the syringe 11

by the above-mentioned operation, the replenishment of the

liquid crystal 16 can be performed in a short time. Since

crystal 16 is kept in the hermetic container 19, the

impurity such as dust is not intruded and thus the liquid

crystal can be filled with high reliability.

[0019]

[Advantages]

As described above, according to the present invention,

the liquid crystal can precisely drop in a predetermined

location in compliance with a target value and the time for

filling a liquid crystal can be shortened. Also, since the

liquid crystal is replenished into the syringe using the

replenishing port, the replenishment of the liquid crystal

can be performed in a short time. By replenishing the

liquid crystal from the hermetic container, the impurity

such as dust is not intruded and thus the quality can be

enhanced- Accordingly, the productivity and the quality can

be simultaneously enhanced.

[Brief Description of the Drawings]
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[Fig. 1]

Fig. 1 is a front cross-sectional view illustrating the

structure of a discharging device for filling a liquid

crystal according to an embodiment of the present invention.

[Fig. 2]

Fig. 2 is an exploded perspective view illustrating the

structure of a transparent substrate having electrodes used

in the embodiment.

[Fig. 3]

Fig. 3 is a cross-sectional view illustrating the

structure of a liquid crystal display device.

[Fig. 4]

Fig. 4 is an exploded perspective view illustrating the

structure of a transparent substrate having electrodes used

in a conventional discharging device for filling a liquid

crystal

.

[Fig. 5]

Fig. 5 is a front cross-sectional view illustrating the

structure of the conventional discharging device for filling

the liquid crystal.

[Reference Numerals]

1: pattern-shaped transparent electrode

la: pattern-shaped transparent electrode

2 : transparent having electrodes

2a: transparent having electrodes
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3: liquid crystal

4: sealing material

5: polarization plate

5a: polarization plate

11: syringe

12: piston

13: ball screw

14: pulse motor

15: discharging nozzle

16: liquid crystal

17: electronic valve

18: N2 gas

19: hermetic container

20: slide block

21: filling pipe

22: replenishing port

23: gas supplying pipe
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